Resume. 2014 Les propriétés magnétiques des composés Be2Mn, _xFex ont été etudiees sur toute l'étendue de concentration 0 x ~ 1 et de champ 0 ~ H ~ 150 kOe à basse temperature (T ~ 100 K). Une 
Abstract. 2014 The magnetic properties of Be2Mn1 _xFex compounds have been investigated over the whole concentration (0 x ~ 1) and field (0 ~ H ~ 150 kOe) ranges at low temperatures (T ~ 100 K). The inhomogeneous nature of the magnetic transition previously observed in this system, has been confirmed by means of 03C32 versus H/03C3 plots up to 150 kOe. But low field (0 ~ H 1 kOe) magnetization measurements showed that this transition is gradual : gradual evolution from paramagnetism (x ~ 0.06) to mictomagnetism (0.11 ~ x ~ 0.30) then to ferromagnetism (0.30 ~ x ~ 1.00). The mean magnetic moment 03BC of ferromagnetic beryllides (0.30 ~ x ~ 1.00) shows a rapid non linear decrease with increasing Mn content but the corresponding normalized Fe moment (03BC/x03BC0 ratio) was found higher than unity, indicating that two kinds of atoms (Fe and Mn) are able to carry a magnetic moment in these beryllides. The magnetization data on Be2Mn1-xFex compounds with x ranging from 0.06 to 0.25, have been analysed in terms of magnetic clusters with temperature dependent moments and concentrations. The unusual results of this analysis have been discussed and tentatively interpreted by invoking the concepts of (i) giant moment clusters with their own Curie temperatures 0, increasing with the cluster size, (ii) nearly magnetic impurities which become magnetic by lowering the temperature, in the high fields considered here (H ~ 80 kOe), and (iii) antiferromagnetic short range interactions related to the mictomagnetic behaviour of these compounds. All of the results obtained in this work may be described in terms of local environment magnetism, but [ 1 ] , [2] .
Let us mention as a justification of the above propositions, some typical investigations on such alloys or compounds in the papers referred to below. In all these papers, the magnetization data on the investigated alloys or compounds, were analysed with the concept of magnetic clusters and the results obtained were described or discussed using various local environment models of magnetism.
The most extensively studied system is that of Ni binary alloys, especially Ni-Cu [3] ; Ni-Rh [4] ; Ni-Cu, Ni-V and Ni-Mo [5] ; Ni-Pd [6] . Giant moment clusters are shown to exist in other binary alloys, such as Fe-V [7] or Cu-Mn [8] .
It appears in several studies on MCX intermetallic compounds (with c ~ 1, M = Fe, Co or Ni and X being a non magnetic element) that giant moment clusters can arise from excess M atoms occupying X sites. A detailed study on Co,Ga compounds [9] shows the existence of non magnetic, nearly magnetic and magnetic impurities ( [11] . The critical composition for ferromagnetism in this system has been located at xc, ~-0.18 by means of specific heat [12] and magnetization [ 13] [14] .
A more recent work [ 15] [16] , [17] and the measurements in high fields (H 150 k0e) at temperatures between 4.2 K and 44 K (or 100 K for three samples) were performed with the experimental set up at the S.N.C.I. (Grenoble, France) described elsewhere [18] . The two sets of apparatus were calibrated against Gd2o3 [19] and Ni [20] [13] . But the higher fields available here enable us to determine the superposed paramagnetic susceptibility XH and the saturation magnetization as with a higher accuracy (section 5). The initial susceptibility xi of each beryllide is defined as the slope a / H of reversible magnetization 6 [23] is applicable here, allowing us to consider these beryllides as mictomagnets. However, the difference between Tf and T. seems somewhat too high and we have no explanation for this fact. The reversible magnetization showed a time dependence at temperatures below T., which is also typical for mictomagnetic alloys [24, 25] . In (HC~ 0.1 kOe), but the reverse sections of the loop are time dependent and the magnetization curve starting from the zero field cooling state lies nearly outside of the hysteresis loop. Such magnetization isotherms were reported for Au4Mn compounds and were attributed to mictomagnetism [26] . From [29] , [30] showed that Mn and Fe do not form a common band in our beryllides, but are well localized : the isomer shift of 57Fe was found to be independent of the Mn content over the whole investigated concentration range 0.06 x 1.00, within the experimental error.
If Fe is the sole transition element able to carry a magnetic moment in our Be2Mn1 _xFex samples, the ratio ,u/xuo called normalized Fe moment should remain less than unity over the whole composition range 0 x 1. Figure 8 shows this ratio plotted against x for 0.30 x 1.00. As can be seen on this figure, the Jl/Xuo ratio becomes higher than ( 1974) .
The simple local environment model of magnetism described by Jaccarino and Walker [1] and by Perrier et al. [2] or that improved by Pataud et al. [7] [31] and Co,Ga compounds [9] .
These beryllides are only superparamagnetic at sufficiently high temperatures (T &#x3E; Tf, section 4). Nevertheless, we have analysed the magnetization data u(H, T ) over the whole investigated temperature and field ranges with the general expression (3) Although this analysis yields only qualitative features of the cluster configuration for T T f (mictomagnetic state), this analysis is worth performing over the whole investigated temperature and field ranges (sections 6 and 7). In expression (3) 
W(T) C(T).
In the high field limit, the magnetization reduces to From these two expansions of the magnetization, we deduce, without any assumption on the cluster size distribution, the three quantities rx(T) = Ei N; ui2 ; us(T) = Xi Ni Mi and N(T) = Xi N;, which yield the average cluster moment M(T) and total cluster concentration N(T).
The values of the W parameters were estimated from the T dependence of the inverse cluster susceptibility (Fig. 3) owing to sufficiently weak contributions from the other moments. The separation procedure is illustrated by figure 13 (XH versus n1 1 plots, with n, = Ni m/A, m = molar mass of each beryllide, A = Avogadro number). The component roughly proportional to N, is identified as the nearly magnetic contribution x", according to Amamou et al. [5] , while the extrapolated component x', shown temperature and composition independent, represents the non magnetic contribution (due to the non magnetic impurities, to the non localized 3d states and to the host). The nearly magnetic susceptibility x" increases strongly with temperature ( x" = 10.3 x 10-6 emu.9-l.Oe-1 at 4.2 K to 17.8 x 10 -6 emu . g -1. Oe -1 at 44 K for Be2Mno.82_5Feo.17_5) and the x' susceptibility has an important value in total disagreement with earlier paramagnetic susceptibility measurements at high temperatures (T,&#x3E; IOOK)yieldingX'--6x 10-'emu.g-'.Oe-' [11] .
We have no explanation for this discrepancy (if one excludes a possible exchange enhancement effect), but the behaviour of the nearly magnetic contribution x" will be explained in section 7.
The magnetization data analysis exposed in this section, has related the superparamagnetism in the Be2Mn1 _xFex compounds (0.06 x 0.25) to clusters with temperature dependent moments. All the obtained results, described in this section, appear to be unusual, according to the widespread view, that in superparamagnets, the cluster moments are essentially temperature independent. Therefore, our results call for an explanation, this point forms the subject of section 7.
7. Discussion and interprétation of the results on the cluster superparamagnetism. -The magnetization data analysis on the Be2Mn 1 _ xFex compounds with x between 0.06 and 0.25, described in sections 3 and 6, is essentially based on the validity of our representation of the high field magnetization (expressions (1) , (3) and (4)). The main part y(H, T ) of the magnetization represents the cluster magnetism, while the superimposed HxH(T) term, assumed linear with field up to 150 k0e, includes all other magnetic contributions (nearly magnetic and non magnetic impurities, non localized 3d states, host magnetism). This procedure was implicitly justified by the excel-lent representation of the high field magnetization data by (u -XH H) versus (H + h)-1 straight lines (Fig. 9) . But it is not evident that the non-localized 3d state magnetization remains linear with field up to 150 k0e, because these 3d states (Fe and Mn) can induce in these beryllides a paramagnetic susceptibility sufficiently enhanced to become field dependent at low temperatures in the high fields considered here (strong paramagnetism). This should imply an overestimation of the cluster magnetization in these beryllides and an underestimation of the X. susceptibility, which becomes field dependent. The importance of such strong paramagnetism appears fairly well in a recent study [6] on dilute PdNi alloys (Ni content less than 2 at. %), where the author attributed the main part of the high field magnetization to the strong paramagnetism of the P_dNi matrix and he found only a small contribution of the clusters to the magnetization which saturated in low fields. The cluster magnetization was shown to arise from a single type of magnetic impurity (groups of three Ni atoms which polarize the host around them), while the high field variation of the magnetization, due to the strong paramagnetism of the PdNi matrix, was mainly related to non-localized 3d states (Pd and Ni atoms not involved in clusters).
On the other hand, we think that in the [6] x = 7 x 10-6 emu. g-1. Oe-1 for pure Pd and x = 30 x 10-6 emu.g-1.0e-1 for PdO.987Nio.013 at 20 kOe. These arguments led us to think that results obtained in section 6 by choosing a non localized 3d state magnetization linear with field up to 150 k0e, give a sufficiently true picture of the cluster magnetism in these beryllides. We justify in this tentative way the validity of expressions (1) , (3) and (4) for our cluster magnetization data analysis (sections 3 and 6).
(ii) The [33] . A detailed model has been proposed [34] [7] taking into account the first and the second coordination shells of the magnetic atoms) fail to satisfactorily describe the characteristic cluster magnetization af = N* M* (Table IV) 
